This paper describes the derivation of the fundamental quantum of Repulsive Dark Matter, its relation to the Hubble constant, and to the Cosmic Microwave Background Radiation (CMBR). It is shown, based on simple principles, that the Hubble constant is not an independent cosmological parameter but that it is intimately related to the temperature of the CMBR. This finding thus allows to precisely calculate the Hubble constant from the temperature that is accurately measured and that the current Big Bang theory of the universe cannot offer.
Introduction
In the previously published papers by Hynecek (2009 Hynecek ( , 2012 it was shown that it is possible to develop a model of the universe that is based on the idea of finite non-expanding sphere of repulsive dark (dark = transparent) matter (RDM), in which the galaxies move from the bulk to the surface. It was shown that such a model agrees well with many observations, for example, the observations of Gamma Ray Bursts (GRB). To avoid confusion with the standard DM that is postulated in the main stream literature it is necessary to emphasize that the depletion of the repulsive DM from its local uniform background that this model is using is equivalent to the action of the standard attractive DM that seems to aggregate in and around the galaxies. Therefore, the depletion of RDM from the uniform background  standard attractive DM in the zero background. The repulsive DM model makes many additional comparisons with observations that are not easily explained in the Big Bang theory, such as the duration of the long GRB pulses (Hynecek, 2012) , but this will not be discussed here.
One more comment, however, more or less of a philosophical nature on the finite size of the RDM model of the universe is necessary, because this model is such a significant departure from the commonly accepted Big Bang model that is being taught at every university, and because there is a natural tendency of every human being to ask what is beyond. The answer is that we do not know and at this time it is in principle impossible to know, because no data can be retrieved from the "region beyond". The ordinary matter, including the human beings, exist and light propagates only in the space-time where the RDM is present. The notion of "beyond" itself comes only from our experiences with the natural space-time we are living in, and thus only from the RDM space. Therefore, because there is no space-time as we know it beyond the RDM sphere, the question itself "what is beyond" does not make sense and logically cannot be asked because there is no beyond.
Returning now back to the details of the RDM model; both referenced papers derive the relation between the repulsive dark matter density m 0 and the Hubble constant H 0 , which characterizes the well known dependence of recession velocity of the galaxies on their distance from Earth, as follows:
In this formula κ is the Newton gravitation constant. From the simple dimensional analysis it is also possible to define other Hubble parameters that can be useful in simplifying various cosmological equations. For example, the physical Hubble distance ρ h , where ρ is found from the differential equation: dρ = g tt -1/2 dr, can be defined as:
with c being the intergalactic speed of light measured in the vicinity of the Milky Way galaxy. Similarly, for the total Hubble RDM mass of the entire universe, that now has a finite size, it was derived that it is equal to:
and finally, for the Hubble time it is customary to write:
The Hubble constant can, therefore, be considered also as a nature's ultimate low frequency and used for normalization to form a dimensionless frequency constant of the universe:
In this expression the parameter h is the well known Planck constant and g tt is the metric coefficient standing by the natural time coordinate differential dt in the metric line element: ds 2 = g tt (cdt) 2 -g tt -1 dr 2 -g tt ρ 2 dΩ 2 of the universe's spherically symmetrical space-time. The meaning of this frequency constant will be explained in more detail later.
Additional Hubble Parameters
The definitions of various Hubble parameters do not have to be limited to the definitions of the Hubble time, the Hubble mass of the universe, and the dimensionless frequency constant. The definitions can be extended to other interesting parameters such as the Planck-Hubble DM mass quantum:
Once this parameter is established it is interesting to investigate its dimensionless ratio to the universe's total Hubble RDM mass defined above in Equation 3: 
If this number is recognized as another fundamental constant of the universe, the nature's largest number, then the Hubble constant could be simply calculated as:
or alternately, the Planck constant would depend on the Hubble constant or on the CMBR temperature T 0 , as will become clear later:
The term in the parenthesis is yet another mass quantum equal to:
kg. This mass quantum will be later identified with the fundamental RDM mass quantum m qλ . The constants N ph and N ω however, are not independent constants, they are related to each other according to the formula: N ph /π = (256/9)N ω 4 .
An obvious question that these expressions suggest is the question of the long time universe behavior. Assuming that the fundamental constants N ph and N ω are really constant and do not change with the cosmological time, it would be interesting to investigate whether the CMBR temperature on the long range time scale is actually stable, as it should be in any thermodynamically isolated closed system, and only the universe's overall entropy is changing. This investigation will be left for the future work. 
The Fundamental Mass Quantum
However, another, and much more interesting fundamental RDM mass quantum can be found by assuming that the RDM forms almost a mass-less crystal-like structure consisting of cells with the standing wave vibrations. It can be further assumed that the mass of these cells is generated by the energy of the vibrations themselves and that any other mass that might be the part of the cell structure is much smaller and can be neglected. An example of such cell vibrations might be the trapped photons that, as is well known, exert a repulsive pressure on the cell walls. Such a photon pressure would then be consistent with the repulsive force of the RDM on the visible ordinary matter, while the RDM mass would be attracted to itself. Considering next that the cells may have random shapes and sizes, but on the average most likely resemble the diamond or cubic crystals, the equation for the fundamental RDM mass quantum can then be derived in the following way: Defining the volume of the average crystal primitive cell as V 0 , and the wavelength of the cell elements vibrations as λ, the average RDM mass energy E 0 contained in the cell is:
The average unit cell volume will now be related to the wavelength by considering that the cell elements have a certain packing density 1/ξ, where ξ can also be thought of as a spatial degeneracy. An example of such a degeneracy are the three orthogonal vibrations with the same frequency in a crystal primitive cell. The cell volume is thus simply equal to: 
For the diamond cell the packing density is well known and, therefore, for ξ holds that:
However, the value ξ = 3 is probably more likely because it describes the exact threefold spatial degeneracy that corresponds to the three spatial dimension. Knowing now the precise value of the Hubble constant, the RDM mass density and from that the RDM mass quantum can be found. The most probable value for the Hubble constant found in the literature used previously by Hynecek (2009) This mass may be close to the mass of one of the neutrinos, because the upper limit for the combined mass of all three neutrino variety, as already mentioned, is: m ni = 280 meV.
It is interesting to consider further that there might be an even deeper analogy with the standard crystalline matter. The neutrinos might be the RDM vacancies corresponding to the light and heavy holes similarly as, for www.ccsenet.org/apr Applied Physics Research Vol. 5, No. 2; 2013 example, in the germanium or silicon crystals. The detail study and discussion of such possibilities is left for the future work.
Cosmic Microwave Background Radiation Temperature
In the previously referenced papers by Hynecek (2009 Hynecek ( , 2012 it was also shown that the CMBR is not the remnant of the Big Bang but that it is an image of the relatively thick surface region that envelopes the entire universe. The universe is thus a solid-like RDM sphere with a finite diameter as already mentioned. The galaxies and any visible or ordinary condensed matter move in this sphere as defects do in a crystal, floating in a free fall from the bulk to the edge where they disintegrate. The border region has a deep negative gravitational potential and thus harbors the remnants of stars or remnants of the entire galaxy explosions and perhaps also various elementary particles, for example neutrons, that cannot escape. Only the radiation such as the thermal radiation or the GRB radiation can escape and is detected here on Earth. By extending the previous simple model of the universe with the uniform RDM density developed by Hynecek (2009) to a model where the RDM is deformable (Hynecek, 2012) it was possible to determine the more precise value for the gravitational potential at the universe's edge:
instead of the previously derived value of: φ n = -2c 2 . This now allows to find the more precise value also for the time metric coefficient g tt at the universe's edge. The metric coefficients depend on the gravitational potential, and because the universe is not flat, particularly at large distances, the time coordinate metric coefficient g tt is equal to:
. 0.030586.. It is now simple to convert the nevitron mass to energy and the energy to an equivalent temperature at the edge of the universe as observed from Earth. The derivation details are shown in the Appendix. The CMBR temperature that should be observed on Earth as calculated from the parameters that were all derived from the Hubble constant: H 0 = 68.0 km/secMpc is then:
where k B is the well known Boltzmann constant. The temperature agrees well with the measured CMBR temperature found in the literature: T 0 = 2.7255 ± 0.0006°K as published by Fixsen (2009) . This is a stunning result with a good accuracy that clearly provides the solid and incontrovertible observational proof for the existence of the fundamental RDM mass quantum, nevitron, and for the validity of the developed RDM model of the universe.
It is thus apparent that the CMBR thermal oscillations of the ordinary radiating matter that has accumulated in the shell enveloping the entire universe are in a thermal equilibrium with the RDM thermal vibrations throughout the universe's bulk. These vibrations thus give the RDM its gravitating mass, which then determines the value of the Hubble constant. The existence of Hubble constant that follows from the observation of receding galaxies is thus the clear and unavoidable consequence of the finite and thermodynamically isolated universe.
The precise value for the Hubble constant that is currently not that accurately known can then be directly determined from the CMBR temperature according to the following formula: 
However, a few more iterations in calculations ought be made to obtain the final accurate value, because the metric coefficient g tt also depends on the Hubble constant and therefore also on the CMBR temperature.
The expression: k B T 0 /hg tt in Equation 21 can be thought of as a resonant frequency: v = 1.856 THz of the average cell, or when compared to Hubble constant as another fundamental constant of the universe as defined previously in Equation 5. It might be worthwhile to search the RF background noise spectrum or the absorption spectrum in a large volume resonator filled by a mass that couples to the RDM for resonances occurring in the vicinity of this frequency. It might also be interesting to generate strong and possibly phase directed vibrations at that frequency and measure the force exerted on such a vibrating matter. An example of the terahertz absorption spectrum of a relatively small volume without any significant mass that would couple to RDM is shown in Figure 1 . www.ccsenet.org/apr Applied Physics Research Vol. 5, No. 2; 2013 Similarly, the formula for the RDM mass density becomes: 
Conclusions
The repulsive DM model of the universe is a finite sphere of a crystalline-like matter enclosed by a shell of radiating material that is in a thermal equilibrium with the RDM throughout the universe via the gravitational coupling. The CMBR originates from this shell rather than being the remnant of the Big Bang. The heat energy of the CMBR gives the RDM its mass. When galaxies collide with this shell the GRBs are generated and are also radiated back to the universe's bulk where they contribute to the generation of new visible or ordinary matter. This model allows to find the value for the fundamental RDM mass quantum called "nevitron" and to find the relation between the Hubble constant and the CMBR temperature. It is not generally believed that the Hubble constant and the CMBR temperature are in any way related to each other. This paper clearly shows that this is not so and that these two parameters are closely related. The determination of one gives automatically the value for the other. Because the CMBR temperature is measured with a very high precision the Hubble constant and the rest of the Hubble parameters are thus also precisely determined. Knowing the precise value of the Hubble constant may eventually lead to the dismissal of the Big Bang theory in favor of the steady state model similar, for example, to the universe described by Hoyle, Burbidge, and Narlikar (2000) , as a viable model that correctly describes the reality we are living in. The stunning agreement of observations with this theory and the possibility to calculate the Hubble constant also clearly confirms the original assumption that the universe is a closed system with a finite size. The similar derivation is in principle not possible in the open system that the Big Bang theory represents. There is no similar mass-energy conservation in that theory as it is maintained in the RDM model, which is one of many well known problems of the Big Bang theory. 
